A novel series of 3-aryloxyethyl-4-arylidene amino-5-mercapto-1,2,4-triazoles were prepared from 5-(α-aryloxy ethyl)-1,2,4 triazole, The structures of new compounds have been established by spectral and analytical data. The newly synthesized compounds have been tested for their antimicrobial activity.
INTRODUCTION
Azoles are the most widely used antifungal agents in current clinical use. 1 Due to the increased incidence of invasive fungal infections worldwide in the past two decades. 2, 3 IFIs increased the high rate of morbidity and mortality and to diagnose, treat and prevent is the most difficult task. Candida spp. is the fourth most common nosocomial pathogen causing the highest crude mortality rate (40%) in USA. 4 In patients with hematological malignancies 5 apart from Aspergillus spp., new and emerging fungal pathogens like Zygomycetes, Fusarium spp. Or Scedosporium spp. have become major pathogens resulting in mortality rate is ≥70%. Their susceptibility to a currently available antifungal is limited. The Standard systemic antibiotic therapy is unsatisfactory in certain circumstances. More attention has to be focused on solving the problem of multidrug-resistant bacteria and the staggering costs and consequences resulting from this. The resistance developed by microorganisms for many antimicrobial agents compels to search for new synthetic antimicrobial substances. Triazole moiety can be considered as a bioisostere of imidazole, which imparts the main functional role in the azole group of antifungal drugs (i.e., fluconazole). The biological activities of various triazole derivatives have been extensively studied. Even though triazole and imidazole are five-membered ring heterocycles, triazoles contain three-ring nitrogen atoms, and imidazole has two. On comparison of triazoles with imidazoles (clotrimazole, ketoconazole, miconazole), triazoles exhibit greater target specificity, increased potency and an expanded spectrum of activity and moreover are less susceptible to metabolic degradation. 6, 7 Triazole has versatility infusing to various ring systems and possesses a broad spectrum of biological activity. Since triazole is capable of forming more hydrogen bond, which is the most essential aspect in binding biomolecular targets as well as to increase the solubility. 8 Moreover, to have an innovative bifunctional drug, triazoles can function as attractive linker units which could connect two pharmacophores, and thus plays a vital role in constructing bioactive and functional molecules. [9] [10] [11] significantly expanding the chemical space of triazole scaffolds possessing potent activities or enhancing biological activities. 12 Additionally, extensive studies have shown that the addition of alkyl chains and/or various aromatic substituents, especially containing halogen atoms, has a major impact on the antimicrobial activities Itraconazole [13] [14] [15] [16] , voriconazole 17 , Ravuconazole 18 are major antifungal agents containing halogens presently available in the drug market for the treatment of fungal infections. Among the most important effects, triazole derivatives have been reported to exhibit antibacterial [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] [32] [33] [34] antifungal 8, [20] [21] [22] [23] [35] [36] [37] and antimycobacterial 9-12 , properties. These observations motivate for the continuation of our search for new bioactive molecules. 1 H NMR spectra were recorded on a Bruker WH-200 (400 MHz) spectrometer in CDCl 3 or DMSO-d 6 as a solvent, using TMS as an internal standard and chemical shifts are expressed in δ scale. The melting points of all the compounds were determined by the open capillary method. IR spectra of all the newly synthesized compounds were obtained in KBr disc on a Shimadzu FT-IR 157 spectrophotometer. Mass spectra were determined on a Jeol SX 102/Da-600 mass spectrometer/ Data System using Argon/Xenon (6kv, 10mA˚) as the FAB gas. The accelerating voltage was 10kV and spectra are recorded at room temperature. The formation of products was monitored by TLC.
EXPERIMENTAL

Materials and Methods
General Procedure for the Synthesis of Methyl aryloxypropanoate (1)
A mixture of substituted phenol (0.2mol), methyl 2-chloropropanoate (0.2mol) and anhydrous potassium carbonate (41.4g, 0.3mol) in dry acetone (500ml) was refluxed on a water bath for about 16 hours. The reaction mixture was filtered hot to remove insoluble and the reaction mass was concentrated under reduced pressure, As such the crude methyl aryloxypropanoate ester was taken for the next stage without any further purification.
General Procedure for the Synthesis of Methyl aryloxypropanohydrazide (2)
A mixture of crude methyl aryloxypropanoate (0.1mol) and 5ml of 99% hydrazine hydrate (0.1mol) in 40ml of ethanol was refluxed on a water bath for eight hours, the reaction mixture on cooling gave crude mass of aryloxypropanohydrazide which was collected by filtration and recrystallized from alcohol to get white crystals in good yield (86%).
General Procedure for the Preparation of Aryloxypropano potassium dithiocarbazinates (3)
A mixture of substituted aryloxypropanohydrazide (0.1mol) in ethanol (100ml) was added slowly to a solution of potassium hydroxide (0.15 mol) in ethanol (50ml). The resulting mixture was stirred well till a clear solution was obtained. Carbon disulphide (0.15mol) was added drop wise to it and stirred vigorously. The temperature was not allowed to rise above 30°c. Solid mass began to separate immediately. It was further stirred for 24 hours at room temperature. The resulting mixture was diluted with ether (100ml) and the precipitate formed was collected by filtration, washed with dry ether and dried at 65°c under vacuum. The salt obtained by this procedure was used for the next reaction without further purification.
General Procedure for the Preparation of Substituted 4-amino-5-mercapto-1,2,4-triazoles (4a-d), (5e)
Potassium dithiocarbazinate (0.1mol) and hydrazine hydrate (99%, 0.2 mole) and 2 ml water were gently heated so that it started to boil in about thirty minutes, The reaction mass diluted with water, and neutralized with hydrochloric acid. The product separated was filtered, dried and recrystallized from ethanol
General Procedure for the Preparation of 3-aryloxyethyl-4-arylidene amino-5-mercapto-1,2,4triazoles (6a-o)
Substituted 4-amino-5-mercapto-1,2,4-triazoles (0.1 mole), substituted aldehydes (0.1mole), 5ml of isopropyl alcohol and a drop of con. Sulphuric acid was refluxed for an hour on a water bath. Thus obtained product filtered and recrystallized from ethanol The structures of the newly synthesized triazoles (4a-d), (5e) and their Schiff bases were confirmed on the basis of analytical and spectral data. The characterization data of these compounds are given in Table-1 
RESULTS AND DISCUSSION
The four differently substituted-3-aryloxyethyl-4-amino-5-mercapto triazoles were employed in the preparation of corresponding Schiff"s bases. All the substituted triazoles were prepared to start from substituted phenols. Substituted phenols on reacting with methyl 2-chloropropanoate in dry acetone in the presence of anhydrous potassium carbonate gave α-methylaryloxypropanoates (1). Hydrazinolysis of these esters with hydrazine hydrate in absolute ethanol yielded α-aryloxypropano hydrazides (2). Potassium dithiocarbazinates (3) were prepared by reacting hydrazides (2) 
Scheme-3
Antimicrobial Studies
The newly synthesized 3-aryloxyethyl-4-arylidene amino-5-mercapto-1,2,4-triazoles were screened for their antibacterial activity invitro against fungus namely Candida albicans and the Gram-positive bacteria namely Escherichia coli, Staphylococcus aureus, and Gram-negative bacteria namely Pseudomonas aeruginosa, Bacillus subtitis by disc diffusion method. The test 3-aryloxyethyl-4-arylidene amino-5mercapto-1,2,4-triazoles were dissolved in N.N-dimethyl formamide (DMF) to obtain a solution of 10µg/ml concentration. Penicillin and Flucanozole were used as reference standards to evaluate the potency of the newly synthesized Schiff bases The inhibition zones of microbial growth produced by different Schiff bases were measured at the end of an incubation period of 48 hours at 37ºC. DMF alone showed no inhibition zone. The results are shown in the Table-2 .
The in vitro antimicrobial activity study revealed that few of the tested compounds showed significant antifungal activity . Compounds 6a, 6f ,6g, 6l,6m , showed good activity and 6o showed better against three different microbial strains ( bacteria) but less active compared to the standard. The structural makeup of the compounds was thought of to be responsible for their antimicrobial activities. The compounds 6a,6b, 6c, 6e, 6f, 6g 6i, 6k, 6l, 6m , showed very good activity against microbial fungal strains even better than the standard again the structural makeup of the compounds were thought of to be responsible for their antimicrobial activities. 
Docking Study
The crystal structures of Candida albicans dihydrofolate reductase (PDB ID: 1AI9, X-Ray Diffraction, 1.85 Å) used for the docking study was obtained from the Protein Data Bank. The proteins were prepared for docking by adding polar hydrogen atom with Gasteiger-Huckel 39,40 charges and water molecules were removed. The 3D structure for the ligands was generated with the help of SKETCH module implemented in the SYBYL program (Tripos Inc., St. Louis, USA) and its energy-minimized conformation was obtained with the help of the Tripos force field using Gasteiger-Huckel 39 charges and molecular docking was performed with Surflex-Dock program that is interfaced with Sybyl-X 2.0. 39 and other miscellaneous parameters were assigned with the default values given by the software (Table-3 ). Surflex Docking score (kcal/mol) of the synthesized derivatives for Candida albicans (PDB ID: 1AI9) 
Docking Study of Triazole Derivatives
The docking study revealed that all the compounds have shown very good docking score against Candida albicans. Figure-1(A and B) , represents the docked view of all the synthesized compounds at the active site of the enzyme PDB ID 1AI9. In the docking study, the compounds have shown same type of interaction with amino acid residue as that of Fluconazole standard drug. The compounds have the same H-bonding interaction with amino acids LYS57 and ARG56 like that of Fluconazole. A B C Thus, from these studies, we can corroborate the experimental findings, which suggest that triazole derivatives may act by inhibiting the dihydrofolate reductase enzyme. Figure-5(A and B) represents the hydrophobic and hydrophilic amino acids surrounded to the studied compounds 6k and 6a. Hydrophilic amino acids surrounded to compounds 6k and 6a.
